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Technical Field 



The present invention relates to yeast capable 
of accumulating L-arginine in the cells in large 
quantities. The yeast cells of the present invention 
are expected to be utilized as feed for livestock. 

Background Art 

Heretofore yeast cells such as Torula yeast 
and beer yeast have been utilized as feed for 
livestock. 

However, some livestock cannot be sufficiently 
supplied with some amino acids from yeast cell 
source alone. For example, domestic fowls tend to 
suffer from insufficiency of L-arginine. Insufficient 
amino acids are supplemented by addition of each 
amino acid, but this is not economically advanta- 
geous. If various kinds of yeasts are provided 
which are capable of accumulating insufficient ami- 
no acids in the cells In large quantities, the yeast 
ceils would be widely utilized as feed for livestock. 

• As yeast capable of accumulating L-arginine in 
the cells in large quantities, there is known a regu- 
latory mutant (argR. cpoO) belonging to the genus 
Saccharomyces which accumulates 1.7% of L-ar- 
ginine in the cells [Eur. J. Biochem., 12, No. 1, 40- 
47(1970)]. ~ 

Disclosure of the Invention 

According to the present invention, ethionine- 
resistant strains belonging to the genus 
Kluyveromyces can be provided as yeast capable 
of accumulating L-arginine in the cells in large 
quantities. These strains are yeasts with a high 
arginine content which contain at least 5% (on a 
dry cell weight basis) of free L-arginine in the cells. 

The yeast with a high arginine content of the 
present invention includes any yeast which belongs 
to Kluyveromyces polysporus and has resistance to 
ethionine. Yeast having such properties can be 
obtained by using yeast belonging to the genus 
Kluyveromyces as a parent strain, and subjecting 
the strain to a conventional mutation treatment, for 
example, UV irradiation or a chemical treatment 
with N-methyl-N'-nitro-N-nitrosoguanidine, etc. and 
selecting yeast capable of accumulating at least 
5% (on a dry cell weight basis) of L-arginine in the 
cells from mutants which have acquired resistance 
to ethionine. Any yeast may be usable as the 
parent strain so long as it belongs to the genus 
Kluyveromyces . A specific example is 
Kluyveromyces polysporus IFO 0996 [Int. J. Syst. 
Bact., 38. 822 (1983)^ 

The process for obtaining the yeast with a high 
arginine content of the present invention is de- 
scribed specifically below. 
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As the parent strain, Kluyveromyces poly- 
sporus IFO 0996 was used. Cells of the parent 
strain were suspended in a physiological saline 
solution to a density of 10** cells/mt. The suspen- 

5 sion (0.1 ml) was smeared on a minimum agar 
medium [20 g/l glucose. 6.7 g/l Yeast Nitrogen 
Base (manufactured by Difco). 20 g/t agar; pH 5-6] 
containing 1000 fig/mi ethionine. The plate was 
put under a UV light source (15W ultraviolet lamp. 

10 wavelength; 253A) at a distance of 35 cm from the 
light, source and exposed to UV rays for 20 sec- 
onds. The agar plate irradiated with UV rays was 
incubated at 30 'C for 2-4 days. About 250 colo- 
nies of e^thionine-resistant strains grew on the sur- 
ra face of the ethionine-containing medium. Two hun- 
dred ethionine-resistant strains were picked up and 
cultured in a manner similar to Example 1 d - 
scribed below. Some ten strains which accumu- 
lated more than 5.0% of L-arginine in the cells 

20 were selected. One of them was named 
Kluyveromyces polysporus ETA82-33 and was de- 
posited with the Fermentation Research Institute. 
Agency of Industrial Science and Technology, Ja- 
pan as FERM BP-2560 on August 22. 1989. under 

25 the Budapest Treaty. 

As the medium for culturing the yeast with a 
high arginine content of the present invention, there 
may be used a nutrient medium or a synthetic 
medium containing carbon sources, nitrogen sour- 

30 ces, inorganic salts, growth factors, etc. 

As the carbon source, any carbohydrates such 
as glucose, fructose, sucrose, molasses, starch, 
starch hydrolyzate and fruit juice, alcohols such as 
ethanol. methanol and propanol. etc. may be used 

35 so long as the yeast can assimilate them. 

As the nitrogen source, ammonium sulfate, am- 
monium nitrate, ammonium chloride, ammonium 
phosphate, ammonium acetate, urea, ammonia, 
amines, peptone, meat extract, yeast extract, corn 

40 steep liquor, casein hydrolyzate. various fermented 
cells and their digestion products, etc. may be 
used. 

As the inorganic salts, potassium dihydrogen 
phosphate, dipotassium hydrogen phosphate, mag- 

45 nesium phosphate, magnesium sulfate, sodium 
chloride, ferrous sulfate, manganese sulfate, cal- 
cium carbonate, etc. may be used. 

When nutrient-requiring mutants are used, 
preparations of nutrients which are growth factors 

50 or natural substances containing the nutrients are 
added. For example, amino acids such as lysine 
and glutamic acid, vitamins such as biotin and 
thiamine, and nucleic acid bases such as purine 
and adenine are used. 

55 Cultivation is carried out under aerobic con- 

ditions, for example, with aeration and agitation, by 
maintaining the temperature at 24 ^ 37* C and the 
pH at 4-9, and is completed generally in 2 to 7 

2 
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days. The pH is controlled by using urea, calcium 
carbonate, ammonia gas, aqueous ammonia, mag- 
nesium phosphate, ammonium carbonate, or the 
like. After the completion of cultivation, the cells 
are harvested from the culture and dried, whereby 5 
the yeast with a high arginine content can be 
obtained. The cells can be harvested and dried by 
known techniques, e.g., by using a sharpies and a 
spray drier. 

70 

Best Mode for Carrying Out the Invention 



Example 1 

Kluyveromyces polysporus ETA82-33 was is 



used as the seed strain. ETA 82-33 was inoculated 
into a test tube containing 5 ml of a seed medium 
comprising 10 g/l glucose. 5 g/l peptone and 3 
Q/i yeast extract (pH 6.0). and subjected to shak- 
ing culture at 30* C for 24 hours. 

The resulting seed culture (0.05 ml) was in- 
oculated into a test tube containing 6 ml of a cell 
culture medium [50 g/t glucose. 34 g/t corn steep 
liquor, 3.8 g/t (NH4)2S04, 1 g/l MgS04'7H20, 1 
g/t KH2PO4. 30 g/t CaCOs (pH 6.5)]. Cultivation 
was carried out with shaking at 30* C for 48 hours. 
After the completion of cultivation, the cells were 
harvested by centrifugation and washed twice with 
67 mM phosphate buffer (pH 6.0). Then. 0.1 g (on 
a dry cell weight basis) of the yeast cells was 
suspended in 2 mt of 67 mM phosphate buffer, 
followed by extraction at 100'C for 10 minutes. 
Free L-arginine in the extract was quantitatively 
determined and it was found that 8.0% of L-ar- 
ginine was accumulated based on the dry cell 
weight. 

As a control, Kluyveromyces polysporus IFO 
0996. which is the parent strain, was cultured in the 
same manner as described above. The amount of 
L-arginine accumulated was 0.2% based on the dry 
cell weight. 



completion of cultivation, the cells were harvested 
by centrifugation and washed twice with 67 mM 
phosphate buffer (pH 6.0). Then. 0.1 g (on a dry 
cell weight basis) of the yeast cells was suspended 
in 2 mt of 67 mM phosphate buffer, followed by 
extraction at 100 ' C for 10 minutes. Free L-arginine 
in the extract was quantitatively determined and it 
was found that 13.0% of L-arginine was accu- 
mulated based on the dry cell weight. 

As a control. Kluyveromyces polysporus IFO 
0996. which is the parent strain, was cultured in the 
same manner as described above. The amount of 
L-arginine accumulated was 0.2% based on the dry 
cell weight. 

Industrial Applicabiilty 

According to the present invention, there can 
be provided yeast with a high L-arginine content 
20 which is useful as yeast for feed. 

Claims 

1. A yeast belonging to Kluyveromyces poly- 
26 sporus and having resistance to ethionine. 

2. The yeast according to claim 1, wherein said 
yeast is a yeast with a high arginine content 
which contains at least 5% (on a dry cell 

30 weight basis) of free L-arginine in the cells. 

3. The yeast according to claim 1 or 2, wherein 
said yeast is Kluyveromyces polysporus ETA 
82-33 (FERM BP-2560T 

35 

4. A process for producing a yeast with a high 
arginine content, which comprises culturing in 
a medium a yeast belonging to the genus 
Kluyveromyces and having resistance to 

40 ethionine, allowing a yeast containing at least 

5% (on a dry cell weight basis) of free L- 
arginine in the cells to accumulate in the cul- 
ture, and recovering said yeast therefrom. 



Example 2 

Kluyveromyces polysporus ETA82-33 was 45 
used as the seed strain. ETA 82-33 was inoculated 
into a test tube containing 30 mt of a seed me- 
dium comprising 10 g/t glucose, 5 g/t peptone 
and 3 g/t yeast extract (pH 6.0), and subjected to 
shaking culture at 30* C for 24 hours. so 

The whole of the resulting seed culture was 
inoculated into a 2-t fermenter containing 1000 mt 
of a cell culture medium [50 g/t glucose, 34 g/t 
corn steep liquor, 3.8 g/t (NH4)2S04. 1 g/t 
MgS04-7H20. 1 g/l KH2PO4, 30 g/t CaCOa (pH ss 
6.5)]. Cultivation was carried out with stirring at 
30 °C for 40 hours, during which the pH was ad- 
justed to 5.5 with aqueous ammonia. After the 
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